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(57)Abstract 

PURPOSE: To advantageously produce a colorless, transparent 
high-quality single- crystal diamond in the synthesis thereof 
employing temp, difference process by a method where Ti, etc., are 
added as nitrogen getter to a solvent metal, a metal plate such as 
made of iron is interposed between the solvent metal and seed 
crystal and, in this condition, the synthesis of the diamond is 
started. 

CONSTITUTION: In the synthesis of a single crystal diamond 
employing temp, difference process, one or more metals selected as 
nitrogen getter from among Ti, Zr, Hf, V f Nb and Ta are added to a 
solvent metal 2, a metal plate 3 consisting of one or more metals 
selected from among Fe, Co, Ni and Mn is interposed between the 
solvent metal 2 and seed crystal 4 and, in this condition, the 
diamond synthesis is started. Since, in this way, a colorless, 
transparent high quality Ila type diamond almost free from inclusion 
can be synthesized inexpensively and stably, a synthetic diamond 
useable for accessory or optical part application can be produced 
advantageously. 
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(57) [^^j] 

V>T, »«EA*»2ia*yy^ — i: LtT i , Z r , H 

f. v, Nb, Tad*ta»dfix5— at>u<r±— «kj= 

F e , Co. N i % Mnd^ifiiaS-St) L < f±~*t 

tNf v> 3 :/<D^Vj^&^£Hl a^^>f ir ; e>' 

**»a^«L»5**^-<ir*v K©tfi|ftKS-cfc 
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1 

*5v>t, mm&mizmmrv*-k itt i , z r , h 

f, V, Nb, Ta^?,IH^-8H<li-l£(± 
Fe, Co, Ni, Mn^f,Iim5-itl<lill 

[fif^Jf 2] B«iaogP^J||i:mieS2:ora^EK$ 70 
tbSA«S<Z>fl[^.ttO. OlramPJl, 0. SmmJ^T 

tfcs:i: t -r s» i latt^y-r ^ V K* 

i, Zr, Hf, V, Nb, Ta*»e>»fiV5—«fc L 
2-1 0 i t SrWli: t5»*« 1 tfcil 
[M&^4] H«ffi«jaE4feJStt % Fe, Co. Ni, M 

too; i-6. otf%(DS*^6i^#a 

[0 0 0 1 ] 
[0 0 0 2 ] 

LT, If— I RT yt>-t;^^sfc^^ x 
fc^-fir^K (I I a Si: itftiS) ^StftuT^v^ 
<> ££tittt*iiettlcimdSfcS 0 AXMlci 

— ltd *:£xLfi£, The Journal of Physi 
cal Chemistry, vol.75. No. 12 (1971) p1838 t^£;h, 
TV>6J:9{-x A 1 #J:<*Qfcjh/C^3 0 AffWtctt, 
*S#«=JB4 0 3 4 0 6 6-9-n«B«lZ:n. F e*«JCA 
1 £r 3 — 5 CirCJ:!) ^j&oSSfeS^ 

Jtf^^vK^«S^^#^^-5i:BBm$tLrv^o A. 
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2 

ttK»fSE»fW3e«ft«* 3 9^ p 1 6 ~i-T i ^Z r 
[0 0 0 3] 

[0 0 0 4] *»M#e>dSfTofcH*lcj:5ie*-ett. 
fi, *<p«ln*tt:Wlltfc# L'>j£ < £ fc 4 (» 1 

g/h r^Ttwi-Sie:«3&sfeofc 0 ^j&sitg-m, 

f:^tfl^7yh (2 0 Omg) ^fefiSr^jSrS I- 
t£is<Dbt£Z>o Ti, Zr^if, Al J:58*t 

*o Lfc»£\ sap** i mm%x~hm&mwt£i&&b * 

^ifrit^T ^it^ir tt^T i C^Z r Cft¥<Dm<k 
[0 0 0 5] 

[«S«r«Pfti-Sfc«60^®:] «8W#bI±, Ti^Z 
ttTV^Sr btft>7b*o1Z 0 ttm^m^Zbf&g: 

®m-m&Mim±^£.f&^tzT i c^z r c^^m 

7t c «jBt+^ffllUfcT i^Z r^iO^n^ 

Jfcl^T i C-^Z r C&*ktiSLLtii><Db!&t>ivZ> 0 
^litfe^l:fc^^Cii>Fe, Co, Nifci:\ 
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3 

Z&^td Lfc 0 ^^{^^^^^^^^ 
[0 0 0 6] ^WtttaatJUSKiAS^-fir^e^KjS* 

Zr, Hf, V, Nb, Ta^fe»Jfix5— «fcL< li 
t«Fe, Co, Ni, Mni»fcItftl5-tt)L 

&<Dm&teO. OlmmW, 0. 5mm^ra5: 
i, Zr, Hf, V, Nb, ' T a ^^ilt^tV^— L 

2-io fi^tfcsti *s#*-Uv\ y ¥ — k 

LT<Dz.thb&mn, ttL<D&m. trax-wr, ak cu, 

Si, S n^i^^fCtttS: t i)Tt5o * 
fcl ^MIH, Fe, Co, Ni, Mn, C r <D*£fr 

bmtztiz— avu<ji— «£iJid>e>*D, too. 1 

[0 0 0 7] B l li**WO-A#«-CfcoT^ 

®m&m2\a*m.myv*-h l-ct i, zr, Hf, 

V, Nb, Ta»^ x ^CO^^Jlta^a4CO 30 
ICFe, Co, Ni, Mn a>fcigkHT,5&JRtR 3 #K 
S$Wo :i<Z)&JR«3M:F e -C o^F e -N i if 
©*4-etJ:v\ lfctjB»fSfU 5 6li*«fc 
— . 7ttEE^3«tfls:-efo5o w 3 O/^tt 

0. 0 1 mm7fe^-Cf±ajmfi ;; F+5>T% 0. 5 mm£r 
x.5 i«B*^8lt-r fe.< *S i i: *5#< 
jK2tC«*yy^-t UT^D-r^T i , Zr, Hf, 
V, Nb, Ta^Mtim 0. 2lf%7tcgt 

[0 0 0 8] ::X\ 2©*«^«liFe, Co, N 

1, Mn, C r a^b<tt— ft£*_b 

6. Oif%©R^fct)^D^DLTfc<o K*» 

o . i mm%mmh u *v^«it* 



#Bf]^6 - 18 2 18 2 

[0 0 0 9] 

Wffi] ^^tftT i , Zr, Hf, V, Nb, Ta 

fclCFe, Co, Ni, Mn©4««tL<»±*4SI: 
#T?#So -tote*. «*i!?3&^?)*v>A*it«-et 

' So 

[0010],. 

mm<DELWk L"Oft#5 0-1 0 O^py^lF 

Fe:Co:C = 60:40:4. 5 (fi^lt) 

Lt¥«ttS5 0^D^Ti»*S:l. 5fiS;%fe 

J£j5fcbfct<0 (Bl2 0mm, ff^lOmm) 
Sr*fltiUfc. ■ l *r3%«wart(|*r(IW« 1 t-tt^ 

^**>Kl**3«:JBvvfc. a£A4^«ft2 0ffi 
lw|B«i-54:*S3 £ Uimo. lmmWCo^ 
/Sv>fc 0 tit, R*SRl ^«B*4«^»3 O'Coa 

«r»*iffi3Bfeft«S:ffiv>T. £E*5. 5GPa,Ml 
3 0 0tt7 0«jfU ^ir^K^lSSrfTo 
fco ^S10. 7-0. 9*?yh©*Sfe8Wfts -Y 

£$0^5£v>Tjftt>0. l p pmJ£i.T-C£>ofc 0 

0. 3li%^T-Cfcofc 0 
[0011] ^M^J2 
m^^4 t*lK2(OlBlCia«-*-5AJR«3 t-JP^O. 1 
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We*4i«at2O«»cEll-J-SA«4R3«w»^0. 1 
mm(D7 3 F e - 2 7 C o &&&& *tc{&\*mfeW I 

ae*4 t*ME2omicesi-s^JR«3iz*^o. 1 

mm<D 5 0 F e - 5 0 N i -&^SSrffiV^ftH*lfiW 1 
[0 0 12] HS&ffJS 

attA4 2:«jnE2«>inicEai-5AMS3tc*^0. 0 
5mmC0 95Co-50F e #^4RS:ffll/^&H|iJ6W 

««ft4 i«ii2(O(BtrEai-5AJR4R3^ff:^.0. 3 
5mm^C otgSrfflV^ffittHlfifiiJI. kBitLt^ 20 

mmm7 

iWK2ic*ai-ssi*y!x^- : ^tta4 4 ^b^t 

SrtTo-fci ^rojjg*. SaSfcll fclStA,2:*l*3C&ltftll 

[0013] H$Sffj8 
»«E2fc*JPi-5a*yy^-fctt«4 4 nyj^T JO 
10^ n >-) CO A 1 T.i *£»*SrMfcfc#-L 

3«*%«»bfcftr±iais«i fci^aiiwLr^-r^v 

»«E2tciKtti-<5a*yy^-t ITA 1 T i-fr&ft* 
coftibfl (C. C uT i , S n T i XteS i 5 T i 6 

HffiffJ 1 0 
V\ 

Fe:Ni : C o : C = 6 0 : 3 0 : 1 0 : 4. 2 (fi 
**fc) 

i: ft * J: 3 »-E^ Lfcte HSIlStfJ 1 ^ l^^tw It^t 
^Ko-frflttrtfofc. *s>Jg*. mmmi k&kAsk* 
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[0 0 14] USSffiJl 1 
*«G>JWEf4: LXtt8 5 0-10 0 ^ * n vcoSSjffiS F 
e»*. N i Mn»*. Vv^r-f h«&*Srffl 

v\ 

Fe :Ni :Mn:C=60 : 30: IO :4 (fift 

to 

BDA»ftllaS!^-f^r*^K«*^#fe*Lfc, . 

nifew 1 2 

»«E<0]JK»*: 1X^5 0-10 0 » ^OSSffcK F 
Fe :Ni ;C=7 0 : 3 0 : 3. 5 (fiSHl) 

t ft 5 <t 5 iwE-fr istzmtmmm 1 1 n^mic l-c y-c -v 

gljfcffj 1 3 

«j£<DIRttfc UTfe^S 0-10 0 ^ ^ o vcof^^c 
Co : C = 1. 0 0 4 . 7 (flftjfc') 

fcft5i5i-E*ufc«hi±*li«i t^iat^t 

PDftKftll al^f^VK^Wibtifcc 

[0015] mmm 1 4 

SfiEoiBS-fc LTfti5 0- 1 0 0 ^^u^CQ^J^N 

N i : C = 1 0 0 : 4. 2 (Mfitt:) 

i: ft -6 «fc 5 t-E^ LfcttttSMSIW 1 £ f^«K iry>C -V 

^e^Ko^^tTofc 0 -toe*. Hife0»Ji fcHfc A/ if 

[0 0 16] fcgggU 
»j«Ei:«IS*^IIBfcA*S«:E«-B:rfc. .ttttSBMBl 

ftVN (fto. l ppm) <D*SA^#e>Jxfeds, -f^/u 
— ^s^«>«#ii**»4»l. 5lf%^#<, Rgft 

SllfeflU 1 5 

a*S«tti--<r»*M*UT, ^**>KttWfe*uft 
mmm 1 6 

W^y^-t LT«8ttwjS»ni"S T i cofi£r 1 5 fig 

Kft*is*tt»fenft*^fc- * a«w«fet# 

[0 0 17] gllfeffj 1 7 
^iOM^k LTft£^5 0-1 0 0 a vcoj^^p 
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Fe:Ni:Co = 60:30:10 (fiSit) 
HfiSffJ 1 8 

*fflta>ff»£ L"C*fcg5 0-100 ^^d^ooS^F 

e*&5fc, Niftfc Co»*. ^77r^h»*«rl 

v\ 

Fe:Ni : C o : C = 6 0 : 3 0 : 1 0 : 7 (S^c 
fcfc) 

[0018] 
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